Pituitary activin receptor subtypes and follistatin gene expression in female rats: differential regulation by activin and follistatin.
The activins, hormones produced in the gonads and extragonadal tissues (including the pituitary), rapidly increase FSH beta messenger RNA (mRNA) and FSH secretion. In the rat, activin acts via a family of activin receptor (ActR) subunits that includes at least one type I (ActRI or ALK-2) and two homologous type II (IIA and IIB) subunits. We have previously reported that ActRIIA mRNA rises after ovariectomy (OVX). Potentially, the OVX-induced increases in ActR mRNAs could result from altered activin or the activin-binding protein follistatin. It was the purpose of the current studies to determine whether activin and/or follistatin regulated activin receptor subunit mRNAs. Adult female rat pituitaries were dissociated and plated for 48 h, transferred to wells containing follistatin or activin for 2 or 24 h, then RNA extracted for measurement of ActRI, IIA, and IIB and follistatin mRNAs. All three ActR mRNAs were easily detectable in pituitary RNA, with the relative abundance of ActRI > IIA >> IIB (18:9:1). Between 2-24 h, levels of all three ActR mRNAs increased 2- to 3-fold in wells containing medium alone, whereas levels of follistatin mRNA were unchanged. Follistatin significantly reduced FSH secretion and follistatin mRNA, but not the ActR mRNAs. Activin increased ActRI (4-fold, at 2 h), ActRIIB (2-fold, at 24 h), and follistatin (2-fold, at 24 h) mRNAs and FSH release (2-fold, at 24 h), but did not alter ActRIIA mRNA levels. We conclude that 1) pituitary ActR mRNA expression is under inhibitory tone in vivo, as suggested by the effect of pituitary removal and cell dispersion and an earlier report after OVX. 2) Pituitary-derived activin stimulates follistatin (but not ActR) mRNA production, and additional increases in follistatin mRNA can be induced by exogenous activin. 3) Higher concentrations of activin differentially regulate pituitary ActR mRNA expression, suggesting that activin exerts a positive feedback effect on its own receptor.